Regulation of alloreactivity in vivo by IL-4 and the soluble IL-4 receptor.
Although numerous in vitro studies have demonstrated that cytokines are involved in the generation of alloreactive effector cells, the role of these regulatory substances in vivo is less well defined. We have recently cloned and expressed cDNAs encoding both membrane bound and soluble forms of the murine IL-4R. The effects of murine rIL-4 and a recombinant, soluble, extracellular portion of the murine IL-4R soluble(s) IL-4R on the generation of alloresponsiveness in vivo were evaluated by measuring the lymphoproliferative response to a localized injection of allogeneic cells and the survival of cardiac allografts. Administration of IL-4 to BALB/c mice resulted in a slight augmentation of the anti-C57BL/6 lymphoproliferative response compared to that occurring in control, mouse serum albumin-(MSA) treated mice. In contrast, the sIL-4R suppressed this response to allogeneic cells in a dose-dependent manner, with a dose of 50 micrograms/kg/day causing nearly complete inhibition of the response as compared to the response observed in controls. The inhibitory effect of sIL-4R was reversed by simultaneous administration of IL-4. A neutralizing antibody against IL-4 (11B11) and another against the IL-4R (M1) were also effective inhibitors of the response when given at 100- to 1000-fold higher concentrations than the amount of sIL-4R required to inhibit the response. In cardiac allograft experiments, BALB/c mice were engrafted with newborn C57BL/6 hearts in the ear pinnae and treated with sIL-4R (50 micrograms/kg) or MSA. Such allografts survived an average of 4 days longer in sIL-4R-treated mice than in MSA-treated controls. In conclusion, neutralization of IL-4 inhibits alloresponsiveness in vivo. These results confirm a regulatory role for this pleiotropic cytokine in allograft rejection and suggest a therapeutic value for IL-4 antagonists alone or in combination with other immunosuppressive regimens.